miR-1224 inhibits cell proliferation in acute liver failure by targeting the antiapoptotic gene Nfib.
Patient outcome in acute liver failure (ALF) is crucially determined by the appropriate balance between cell death and compensatory cell proliferation. MicroRNAs (miRNAs) - small non-coding RNAs that function as guide molecules in RNA silencing - have evolved as crucial mediators of nearly all developmental and pathological processes, including the physiology and pathology of the liver. We investigated the role of miR-1224 during ALF. We measured miR-1224 in livers of mice in various acute liver disease murine models and in, patients with ALF, using quantitative real-time PCR. We studied the regulation of miR-1224 in AML12 cells and primary hepatocytes upon H2O2 stimulation. Cell proliferation and cell death were analysed by 5-bromo-2'-deoxyuridine and terminal deoxynucleotide transferase nick end labelling stainings, respectively. We found that miR-1224 was up-regulated in hepatocytes upon ischaemia-reperfusion in vivo and in vitro. This was accompanied by impaired proliferation and elevated apoptosis. This function of miR-1224 was mediated by repressing the anti-apoptotic gene Nfib in hepatocytes. Strikingly, miR-1224 was also up-regulated in human livers and the serum of patients with ALF and indicated an unfavourable prognosis with an excellent prognostic value compared to other known serum markers in this clinical setting. miR-1224 is a previously unrecognised regulator of proliferation after ALF in hepatocytes and represents a novel and specific biomarker of liver injury with prognostic value in ALF. Thus, miR-1224 may represent a target for novel therapeutic and diagnostic strategies in the context of ALF and warrants further testing as a biomarker in prospective trials. Lay summary: In acute liver failure, miR-1224 expression is modulated by oxidative stress. This leads to a decrease in hepatocyte cell proliferation and increase in apoptosis. Increased serum levels of miR-1224 could be a useful diagnostic marker in patients with acute liver failure.